A novel short-chain alcohol dehydrogenase from rats with retinol dehydrogenase activity, cyclically expressed in uterine epithelium.
Retinoic acid is necessary for the maintenance of many lining epithelia of the body, such as the epithelium of the luminal surface of the uterus. Administration of estrogen to prepubertal rats induces in these epithelial cells the ability to synthesize retinoic acid from retinol, coincident with the appearance of cellular retinoic acid-binding protein, type two, which is normally present in these cells only at estrus in the mature, cycling animal. Here, we report the isolation, from a cDNA library prepared from uterine mRNA collected at the estrous stage and from a rat mammary adenocarcinoma cell line, of a cDNA that encodes a novel retinol dehydrogenase. A member of the short-chain alcohol dehydrogenase family, the encoded enzyme was capable of metabolizing retinol to retinal when expressed in cells after transfection of its cDNA. When cotransfected with the cDNA of human aldehyde 6, a known retinaldehyde dehydrogenase, the transfected cells synthesized retinoic acid from retinol. Immunohistochemical analysis revealed that the protein was present in the uterine lining epithelium of the mature animal only at estrus, coincident with the presence of cellular retinol-binding protein and cellular retinoic acid-binding protein, type two. Consequently, this novel short-chain alcohol dehydrogenase is an excellent candidate for the retinol dehydrogenase that catalyzes the first step in retinoic acid biosynthesis that occurs in uterine epithelial cells.